18 O values from the Paris Basin, suggesting that large rivers with high-latitude catchment areas drained into the North Sea. The period of surface-water freshening began close to the Palaeocene -Eocene thermal maximum, when relative sea-level fall, tectonic uplift and basaltic volcanism caused a temporary isolation of the North Sea. North Atlantic and North Sea surface waters became reconnected during a series of early Eocene transgressions.
This study presents oxygen isotope data of shark tooth apatite from the Palaeogene North Sea (Fig. 1) . Modern sharks precipitate their enameloid in isotopic equilibrium with ambient seawater (Vennemann et al. 2001 ) and may be used as a reliable recorder of palaeo-temperatures. The ä 18 O signal preserved in the PO 4 -group of fish-tooth apatite (ä 18 O P ) is less prone to diagenetic alteration than carbonates, and is relative insensitive to dissolution-reprecipitation processes because of the strong chemical bond between oxygen and phosphorus (Kolodny et al. 
Material
The analysed shark teeth derive from a variety of PalaeoceneEocene onshore localities in the London and Hampshire basins (UK) and from sites in Denmark, Belgium, the Netherlands and Sweden, covering a time span of 33 Ma (65-32 Ma; Fig. 1 ). Whereas the sedimentary facies in the Hampshire and London basins represents a nearshore environment with neritic and fluvial sediments, the Danish successions were deposited at a considerable distance from shore (300-400 km) in bathyal water depths of 600-1000 m (Schmitz et al. 1996) . All teeth were collected from distinct beds, which have been biostratigraphically dated by calcareous nannofossils (Table 1 ). The dataset also covers the PETM, with one tooth (P69) taken from an interval within which the negative carbon isotope excursion of the PETM has been recorded (Schmitz et al. 2004) . The preservation of the analysed tooth apatite has been constrained by visual screening of the enameloid and a comparison of REE analyses of enameloid and dentine (see below).
Teeth of modern selachians grow within several days to several months depending on species and age of the individuals. As a consequence, selachian teeth of the same species, age and
